To evaluate information available on the internet regarding minimally invasive total knee arthroplasty (TKA). Methods. The 3 most popular search engines (Google, Yahoo, and MSN) were used to search the keyword 'minimally invasive knee replacement'. The top 50 websites from each search engine were evaluated for authorship and contents; duplicate websites were not double-counted. results. Of the 150 websites, 51% were authored by a hospital/university, 26% by private medical groups, 14% were news stories, and 9% were from orthopaedic industry sources. 73% offered the opportunity to make an appointment. 18% described the surgical technique, whereas only 9% explained patient eligibility. 25% described the risks, whereas only 3% made reference to peer-reviewed publications. >82% made specific claims regarding the advantages of minimally invasive surgery. conclusion. Most websites providing minimally invasive TKA information were insufficient in terms of explaining surgical technique, patient eligibility, and assoicated risks.
introduction
The internet has become a popular source of medical information. In 2008, an estimated 61% of adults in the United States used online sources for gathering health information. The information acquired may influence how patients manage their health with or without the aid of their doctors. 1 The quality of health information on the internet is subject to commercial pressures, similar to those in print media. 2 Minimally invasive total knee arthroplasty (TKA) has recently been introduced. Its proponents suggest quicker recovery, less blood loss, decreased softtissue trauma, less postoperative pain, and improved cosmetic outcomes. [3] [4] [5] [6] [7] However, potential drawbacks include longer tourniquet time, poor component placement, and early implant failure. [8] [9] [10] [11] [12] The potential benefits must be considered in terms of any additional risks caused by limited surgical exposure. This study aimed to evaluate the information available on the internet regarding minimally invasive TKA.
Materials and Methods
On 24 July 2012, the 3 most popular search engines (Google, Yahoo, and MSN) were used to search the keyword 'minimally invasive knee replacement'. The top 50 websites from each search engine were evaluated for authorship and contents; duplicate websites were not double-counted. The evaluation criteria were the same as those used in a study of minimally invasive total hip arthroplasty. 13 The authorship of each website was categorised as (1) hospital or university (public or private), (2) private physician/group, (3) orthopaedic manufacturer/industry, and (4) news bulletin or story. Whether there was means to contact or make an appointment with the author or institution was noted. Whether there was a description of patient eligibility for minimally invasive TKA was noted; the description was considered adequate when there were inclusion and exclusion criteria, including age, comorbidities, and body habitus. Whether there was a description of the surgical technique (using diagrams, graphics, and/or videos) and whether there was a description of the differences between the standard and minimally invasive approaches were noted. Whether there were specific claims regarding blood loss, perioperative pain, length of hospital stay, scar length, and recovery time were noted, as were specific risks associated with both traditional and minimally invasive TKA, including general risks associated with TKA (infection, deep venous thrombosis, bleeding, and soft tissue damage) and theoretical risks associated with a minimally invasive TKA (femural fracture, nerve injury, wound infection secondary to extensive tissue retraction, and component malposition). Whether there were references to peer-reviewed publications concerning traditional and minimally invasive TKA was also noted.
results
Of the 150 websites, 51% were authored by a hospital or university, 27% were by a private medical group, 14% were news stories, and 9% were from orthopaedic device manufacturers (Table) . 73% of the websites offered the opportunity to contact or make an appointment with a physician or hospital group. 18% described the surgical technique, whereas only 9% explained patient eligibility. In terms of specific claims, 46% claimed less blood loss, 82% claimed less surgical scar, and 78% claimed short hospital stay. 25% described the potential risks associated with the traditional or minimally invasive TKA. Only 3% provided references to peer-reviewed publications.
discussion
Websites owned by private physicians were more likely to be primarily intended for marketing rather than patient education. In a study evaluating the internet regarding minimally invasive total hip arthroplasty, >50% of websites offered the option to make an online appointment, whereas only 15% explained patient eligibility criteria for the 13 In another study concerning the carpal tunnel syndrome, 33% of the websites sold commercial products to evaluate carpal tunnel syndrome, and only 23% were authored by a physician or an academic organisation. 14 In addition, <50% of the websites provided valid substantiated information, and the mean information value of all websites was 28.4 in a 100-point scale. 14 It was concluded that information available on the internet was unlikely to be complete, unbiased, or conventional. 14 In a survey of 100 patients accessing the internet for orthopaedic information using non-medical terms, 79% had access to a computer and >50% use computers regularly, but only 7% of the websites (out of 5947) contained relevant information, and only one site gave access to peer-reviewed articles. 15 The benefits of minimally invasive TKA are inconclusive. Despite a lack of convincing evidence regarding such benefits, the internet is used for directto-consumer marketing. Most claims on the websites were not substantiated by evidence-based medical practice.
Regarding limitations of this study, some websites may have been judged unfairly if their targeted audience were not patients. Nonetheless, this study replicated the situation faced by patients who use search engines to access information about knee arthroplasty. It is unlikely that they encounter only the dedicated websites. Both patients and website developers have responsibility. The internet is increasingly used by patients to learn about new surgical procedures. It is important that relevant information is accurate and in line with evidencebased medical practice. The general public must be made aware that the internet is largely unregulated, and that information may not be reliable, and its content should be viewed cautiously. Patients can search Google Scholar or MEDLINE/PubMed for the current peer-reviewed articles. These articles from medical journals are more reliable and accurate. However, payment to download and help from medical personnel to interpret them may be necessary. Website developers must be aware that their websites may be viewed by an unintended audience and therefore they should state the aims and limitations of the websites. It is the responsibility of physicians to provide adequate, peer-reviewed information without bias and recommend credible websites or provide selection criteria for websites. 16 
